Mycobacterium tuberculosis is transmitted through the air from an infectious patient (index patient) to other persons (contacts) who share space. Exposure to M. tuberculosis can result in tuberculosis (TB) disease or latent TB infection (LTBI), which has no clinical symptoms or radiologic evidence of disease. The cycle of transmission can be ended by isolating and treating patients with TB disease, examining contacts, and treating LTBI to prevent progression to TB disease. CDC systematically collects aggregate data on contact investigations from the 50 states, the District of Columbia (DC), and Puerto Rico. Data from 2003-2012 were analyzed for trends in yields from contact investigations, in terms of numbers of contacts elicited and examined and the estimated number of TB cases averted through treatment of LTBI among contacts in 2012. During 2003 During -2012 , the number of TB cases decreased, while the number of contacts listed per index patient with contacts elicited increased. In 2012, U.S. public health authorities reported 9,945 cases of TB disease (1) and 105,100 contacts. Among these contacts, 84,998 (80.9%) were examined; TB was diagnosed in 532 (0.6%) and LTBI in 15,411 (18.1%). Among contacts with LTBI, 10,137 (65.8%) started treatment, and 6,689 (43.4% of all contacts with LTBI) completed treatment. By investigating contacts in 2012, an estimated 128 TB cases (34% of all potential cases) over the initial 5 years were averted, but an additional 248 cases (66%) might have been averted if all potentially contagious TB patients had contacts elicited, all contacts were examined, and all infected contacts completed treatment. Enhancing contact investigation activities, particularly by ensuring completion of treatment by contacts recently infected with M. tuberculosis, is essential to achieve the goal of TB elimination.
The reporting system for TB contact investigations is designed to document workload and productivity of state and local health departments (2) . Contact classification and instructions for reporting are described in a user's manual and national guidelines (3, 4) . Data are collected based on the cascade of contact investigation activities, from eliciting contacts through completing treatment for LTBI. The reporting cycle lasts more than 2 years, reflecting the time required for investigation and completion of interventions (2) (3) (4) . The data, aggregated at the reporting jurisdiction, are grouped into three categories based on the expected infectiousness of index patients: 1) sputum smear-positive pulmonary TB (i.e., presence of acid-fast bacilli on sputum-smear microscopy), 2) sputum smear-negative, but culture-positive pulmonary TB, and 3) all other cases and investigations (e.g., source-case investigations or investigations conducted to find persons who might have been infected from the same source as an index case) (3, 4) . The number and types of index patients investigated in the third category are not reported nationally because of jurisdictional variations in policy and practice (3) .
For the period 2003-2012, data from 44 states and Puerto Rico were examined for trends; jurisdictions with gaps in annual reporting were excluded from this analysis. For 2012, data from all 50 states, DC, and Puerto Rico were summarized. To calculate the number of TB cases that were averted by treating LTBI diagnosed during contact investigations in 2012, an estimated 2.4% (95% confidence interval [CI] = 1.2%-4.7%) cumulative 5-year incidence without treatment (5) was used, discounted for an estimated 80% treatment effectiveness (based on findings of efficacy in clinical trials) (6) . Incomplete treatment of LTBI was considered equivalent to no treatment. Missed opportunities for prevention were calculated by projecting the number of missed contacts from patients with no contact elicited or outcomes at each step of the contact investigation by the observed proportions. The projections for completing treatment were discounted by the observed proportions of patients not completing for reasons of death, adverse medication effects, health care provider decisions to discontinue treatment, and development of TB disease.
During 2003-2012, the 44 states and Puerto Rico reported 114,003 TB cases in surveillance, accounting for 90.2% of all TB cases reported in the United States and Puerto Rico (1) . During this time, the number of index patients in the 44 states and Puerto Rico decreased while the number of contacts listed per index patient with contacts elicited increased from 14.9 to 21.3 contacts for sputum smear-positive index patients ( Table 1 ). The percentage of index patients with no contact elicited decreased overall, from 7.2% in 2003 to 5.1% in 2012 for smear-positive patients and from 18.6% to 11.3% for smear-negative, culture-positive patients. The percentage of contacts who were fully examined remained stable at approximately 80%. The prevalence rates of both TB disease and LTBI decreased among contacts of smear-positive and smear-negative, culture-positive index patients. However, the yields of TB and LTBI diagnosed among contacts per index patient with contacts elicited remained stable, with an average of 0.11 contacts with TB disease and 3.13 contacts with LTBI per smear-positive index patient and 0.05 contacts with TB disease and 1.30 contacts with LTBI per smear-negative, culture-positive index patient with contacts elicited. Among contacts of smear-positive index patients who had a diagnosis of LTBI, the treatment completion rate remained stable as well, averaging 46.4% over the 10-year period. The pattern was similar for contacts of smear-negative, culture-positive index patients (Table 1) .
During 2003-2012, the reason for not completing treatment was reported for 33,012 (78.8%) of 41,886 contacts who started, but did not complete treatment for LTBI, from all three categories of investigations. These reasons are mutually exclusive; if multiple factors were involved, the following hierarchy was applied: died (201; 0.6%), TB disease developed (215; 0.7%), adverse effect of treatment (2,263; 6.9%), health care provider decision (1,859; 5.6%), individual decision (15,173; 46.0%), moved and outcome was unavailable (3,240; 9.8%), or lost to follow-up (10,061; 30.5%).
In 2012, health departments in all 50 states, DC, and Puerto Rico reported 105,100 contacts (Table 2) . Contact investigations of sputum smear-positive index patients yielded higher numbers of contacts elicited (21.2), TB disease diagnoses (0.11), and LTBI diagnoses (3.26) per index patient with contacts elicited than did investigations of sputum smearnegative, culture-positive index patients (11.3 contacts elicited, 0.05 TB disease diagnoses, and 1.45 LTBI diagnoses per index patient with contacts elicited). Among sputum smear-negative, culture-positive index patients, 12.1% had no contacts elicited, compared with 5.5% of sputum smear-positive index patients. The number of contacts with TB disease and LTBI diagnoses per smear-positive index patient with contacts elicited was more than twice the number per smear-negative, culture-positive index patient with contacts elicited.
Based on TB contact investigations in 2012 in all 50 states, DC, and Puerto Rico, a projected estimate of 128 (CI = 64-252) TB cases were averted over a 5-year span by treating 6,689 contacts with LTBI (Table 3 ). An estimated additional 248 TB cases could have been averted by initiation and completion of LTBI treatment among missed contacts, contacts who were not examined, and those who did not start or complete treatment because the patient moved, was lost to follow-up, or chose to stop treatment. Overall, contact investigations resulted in the diagnosis of TB in 532 (76%) of 697 contacts projected to have TB disease and averted an estimated Abbreviations: LTBI = latent TB infection; TB = tuberculosis disease. * Excludes Georgia, Louisiana, Pennsylvania, Washington, Wisconsin, Wyoming, and the District of Columbia because reports for some years were unobtainable. † As percentages of the numbers in the preceding column. § As percentages of the number of contacts who were examined. ¶ As percentages of the number of contacts with LTBI. ** Smear-positive: pulmonary index patients with acid-fast bacilli reported from sputum-smear microscopy.
† † Smear-negative, culture-positive: pulmonary index patients without acid-fast bacilli reported from sputum-smear microscopy but with Mycobacterium tuberculosis isolated by culture. § § Others: TB patient contact investigations conducted for reasons determined by local policy, such as source-case investigations or investigations conducted to find persons who might have been infected from the same source as an index patient.
128 (34%) of the 376 TB cases that could have been averted in the initial 5-year period, if every possible intervention had been completed.
Discussion
Although the number of TB cases in 44 states and Puerto Rico and the percentage of index patients with no contacts elicited declined from 2003 to 2012, the percentage of contacts who were examined did not change, and fewer than half of contacts who received a diagnosis of LTBI completed treatment. In 2012, contacts outnumbered TB cases almost 11 to 1 in the United States, which indicates a burden of public health work that is not evident from TB case counts alone, and is thus not apparent to the public or to policy makers. TB contact investigations are complex interventions, lasting more than 2 years and requiring specialized skills (4) . For example, after public health authorities assess the contagious period of an index TB patient, a list of contacts is elicited by 1) interviewing the index patient or proxies, 2) reviewing administrative records in congregate settings (e.g., schools), and 3) visiting sites frequented by the index patient (4). The procedures required to confirm TB disease or LTBI can take up to 3 months. The most common regimen for treating LTBI has been daily isoniazid for 9 months, with monthly health care visits for monitoring treatment (4) .
Because the rate of developing TB disease is highest in the first 2 years following infection, as are the opportunities for preventing TB (4) (5) (6) (7) (8) , TB contact investigations are efficient for finding previously undiagnosed cases and detecting newly acquired LTBI. For the period 2003-2012, for every smearpositive TB patient with contacts elicited, an average of three contacts with LTBI were found, and for every 10 smear-positive TB patients with contacts elicited, one contact had TB disease.
Among all contacts who were examined from 2003 to 2012, 0.7% received a diagnosis of TB disease, a percentage slightly smaller than the 1%-3% reported globally in epidemiologic studies (7) . Since 2012, the World Health Organization has recommended contact investigations as part of the global TB control strategy, focusing on the most vulnerable contacts with the most intense exposure for low-resource settings (8) . For settings with more resources, larger and more intensive contact investigations are recommended (4, 8) .
The estimate of 128 potential TB cases averted through treatment of LTBI in TB contact investigations in 2012 is conservative. The risk for TB developing without treatment extends for the lifetime of infected contacts, far beyond this estimate of cases averted during the first 5 years after infection. Further, this estimate does not include any projections of cases averted from secondary transmission or partial effectiveness of LTBI treatment among patients who started but did not complete treatment.
The findings in this report are subject to at least three limitations. First, the reports contain no information about whether all persons who were included as contacts had significant exposure to the index patient, or whether all persons who were exposed were included as contacts in the investigations. Second, the data are not linked to the index TB cases reported to the National Tuberculosis Surveillance System (1). Finally, data are not externally validated, and risk stratification (e.g., for HIV infection) is not possible nationally because the data are aggregated before they are sent to CDC. Nonetheless, the overall U.S. findings are similar to those from studies using a variety of methods (1, 4, 6) .
Contact investigations in the United States are not achieving their full potential for preventing TB because of shortfalls at several junctures. First, contacts were not elicited for one in † As percentages of the numbers in the preceding column. § As percentages of the number of contacts who were examined. ¶ As percentages of the number of contacts with LTBI. ** Smear-positive: pulmonary index patients with acid-fast bacilli reported from sputum-smear microscopy.
13 potentially infectious (smear-positive or smear-negative, culture-positive) index patients in 2012. Although contact elicitation has improved over the years, and success could be attributed to the guidance encouraging prioritization of activities based on the infectiousness of index patients (4), efforts should be made to ensure that contacts are elicited from all potentially infectious patients. Second, one in five contacts were not examined. Third, more than half of infected contacts did not complete a regimen for preventing TB. Treatment is recommended for all contacts who have LTBI (4), but one third of persons with LTBI did not start treatment, possibly because of patient or health care provider misperceptions about Abbreviations: CI = confidence interval; LTBI = latent TB infection; TB = tuberculosis disease. * Includes all 50 states and the District of Columbia. † Number of TB cases averted = number of contacts with LTBI who completed treatment multiplied by 2.4% (cumulative 5-year incidence without treatment) and 80.0% (estimated treatment effectiveness). § Smear-positive: pulmonary index patients with acid-fast bacilli reported from sputum-smear microscopy. ¶ Missed opportunities for prevention: potential number of contacts elicited = number of patients with no contact elicited multiplied by the number of contacts elicited per index patient investigated (21.2 for smear-positive, 11.3 for smear-negative, culture-positive index patient investigated); potential number of contacts examined = number of contacts elicited (assuming all contacts elicited are examined); potential number of contacts with TB diagnosis = number of contacts not examined multiplied by 0.6% (proportion with TB diagnosis among contacts of smear-positive, or smear-negative, culture-positive patients) or 0.7% (among other contacts); potential number of contacts with LTBI diagnosis = number of contacts not examined multiplied by 18.9% (proportion with LTBI diagnosis among contacts of smear-positive patients) or 16.4% (among contacts of smear-negative, culture-positive patients, or other contacts); potential number contacts with LTBI who initiated treatment = number with LTBI diagnosis (assuming all contacts diagnosed with LTBI initiate treatment) or number with LTBI who did not initiate treatment; potential number of contacts with LTBI who completed treatment = number with LTBI who initiated treatment, or number of LTBI who initiated treatment, but did not complete, subtracting the proportion not completing for reasons of death, adverse effects, health care provider decisions to discontinue treatment, and TB disease developed (4.4% for contacts of smear-positive patients, 6.2% for contacts of smear-negative, culture-positive patients, and 5.5% for other contacts). ** Includes contacts who moved, were lost to follow-up, or decided to stop treatment.
† † Smear-negative, culture-positive: pulmonary index patients without acid-fast bacilli reported from sputum-smear microscopy but with Mycobacterium tuberculosis isolated by culture. § § Others: TB patient contact investigations conducted for reasons determined by local policy, such as source-case investigations or investigations conducted to find persons who might have been infected from the same source as an index patient. ¶ ¶ Projected outcomes from investigations are the sum of results from investigations and the estimated missed opportunities from each step of the contact investigation process.
risks and benefits of treatment for LTBI (4, 6, 8) . Furthermore, one third of all infected contacts who started treatment did not complete it. A major barrier to completing treatment has been the 9-month isoniazid regimen. A briefer combination regimen of isoniazid-rifapentine administered once a week as directly observed therapy over 12 weeks, which some health departments began to implement in 2012, can increase treatment initiation and completion rates (9) , and innovative case management strategies building on collaborations between health care systems could minimize loss to follow-up and ensure treatment completion. Increasing the treatment of LTBI for multiple risk groups, including contacts recently infected with M. tuberculosis, is essential for achieving TB elimination (10 The burden of disease from bacterial meningitis is highest in low-income countries (1) . Early initiation of antibiotic therapy is important in reducing the risk for mortality. Current treatment guidelines recommend the use of an expandedspectrum cephalosporin (cefotaxime or ceftriaxone) (2), but these therapies increasingly are limited by drug resistance, and are threatened by the proliferation of substandard and falsified medicines (3, 4) . In February 2013, a case of bacterial meningitis following a middle ear infection was diagnosed in an adolescent at the Mulago National Referral Hospital in Kampala, Uganda. Once-daily treatment with 2 g of intravenous ceftriaxone administered according to guidelines failed, and the patient died. To determine whether the patient's treatment failure and subsequent death might be related to the ceftriaxone product administered, a sealed vial similar to the one administered to the patient was analyzed at the University of Ottawa, Canada, and was found to contain only 0.455 g of the drug, not 1 g as stated by the manufacturer. This would have resulted in subtherapeutic dosing. Substandard medicines are a global problem that disproportionately affects low-income countries, leading to fatal consequences and promoting the emergence of drug resistance (4).
On February 7, 2013, a boy aged 13 years from central Kampala was evaluated at the Mulago National Referral Hospital in Kampala, Uganda. He had experienced 10 days of confusion, followed by fevers, chills, rigors, and intermittent vomiting. On otoscopic examination, pus was visible in the right ear canal, and there was tenderness over the right mastoid. Neither computed tomography nor lumbar puncture testing was available at the time of the patient's evaluation, and a presumptive diagnosis of otogenic bacterial meningitis was made. The patient was admitted to the hospital, and treatment with 2 g intravenous ceftriaxone once daily was initiated. Ceftriaxone is recommended as the primary drug for treatment of meningitis and is available in the public health system in Uganda (2) .
On the fourth treatment day, the patient remained febrile and lethargic, and 500 mg of intravenous metronidazole given twice daily was added to the regimen. The following day, the patient had a worsening headache, and he became irritable and agitated. Antibiotic therapy was continued, and because of the failure of medical therapy, a mastoidectomy was planned for treatment day 7; however, the patient had seizures that day.
Computed tomography, which became available only that day, demonstrated multiple small abscesses in the posterior cranial fossa. Neurosurgeons advised that these abscesses were likely to respond to antibiotics (5) , and considering the risks associated with neurosurgery in a resource-constrained setting, recommended a conservative approach. Therefore, only the planned mastoidectomy was performed; no specimens were sent for culture. Postoperatively, the patient was admitted to the intensive care unit and started on second-line treatment with meropenem (1 g three times daily), phenytoin (500 mg daily), and tramadol (50 mg three times daily). On day 8, when the patient failed to respond to treatment, levofloxacin and clindamycin were added. On day 10, the patient experienced acute respiratory failure, requiring endotracheal intubation and mechanical ventilation. On day 11, peripheral and corneal reflexes were absent, and the patient was declared brain dead, presumably from elevated intracranial pressure. On day 12, treatment was withdrawn.
Suspecting that the patient's initial treatment failure might be related to the potency of the ceftriaxone product administered, physicians obtained a sealed vial of injectable ceftriaxone sodium (labeled 1 g), similar to that administered to the patient, from the hospital dispensary for testing. The sample was unexpired and stored according to manufacturer's guidelines. Upon examination of the vial, no obvious signs of falsification (such as spelling or typographical errors on the packaging or on the vial) were observed. It was unknown whether this vial was from the same lot as the one used to treat the patient.
Analysis of the sample was performed at the John L. Holmes Mass Spectrometry Facility at the University of Ottawa, Canada, using established laboratory methods (6) . The presence and quantity of active ingredient was verified by mass spectrometry with an analytical standard of 92% ceftriaxone disodium salt and a vial of ceftriaxone sodium BP. The sample contained only 0.455 g of the drug, not 1 g as stated by the manufacturer and indicated on the label. If the vials administered to the patient were similarly compromised, the patient would have received a subtherapeutic dose of ceftriaxone, which might have contributed to treatment failure (7).
Fatal Bacterial Meningitis Possibly Associated with Substandard CeftriaxoneUganda, 2013 Discussion
Although antibiotic resistance has been documented globally, and treatment failure can result from multiple factors related to limitations common in resource-poor environments, including complex or atypical disease progression, ceftriaxone is the recommended first-line treatment for bacterial meningitis in Africa (2). Substandard or intentionally adulterated medicinal products are a global problem that disproportionately affects low-income countries, where regulation of the pharmaceutical market is often limited. In addition to leading to treatment failures, these medicines also contribute to emerging antibiotic resistance in the community, and can erode confidence in health systems (4). Drugs containing little or no active ingredient, including first-line therapies for the treatment of tuberculosis, malaria, and human immunodeficiency virus, have been found in many low-income countries (4) . A recent meta-analysis of 21 surveys of antimalarial drug quality in 21 sub-Saharan African countries revealed that, of 2,297 samples included, 796 (35%) failed chemical analysis, and 79 of 389 (20%) samples appeared falsified, and thus criminal in origin (8) . A study from Pakistan highlighted similar quality concerns in injectable ceftriaxone, finding that 15.6% of 96 samples tested were outside acceptable quality ranges (9) . In May 2015, the World Health Organization released a Medical Product Alert warning of falsified meningitis vaccines circulating in West Africa.* Substandard medicines can result from multiple supply chain factors, including manufacturing or handling problems, deliberate criminal fraud by drug manufacturers, or other criminal practices that exploit regulatory vulnerabilities in drug markets.
The findings in this report are subject to at least three limitations. First, because of a lack of reliable diagnostic tools (e.g., computed tomography, lumbar puncture, or bacterial culture), the specific pathogen present in this case was not identified, potentially resulting in the selection of an incorrect antimicrobial therapy. Second, it is not known whether the antibiotic that was tested came from the same lot that was used to treat this patient. Finally, because of delayed (10 days into the clinical course) or inadequate interventions, such as reliance on antibiotics as the sole therapy (e.g., no surgical treatment of the abscesses), and the possibility that the patient's disease could have progressed beyond a point where single antibiotic therapy might have been effective, it is not known whether higher quality medicines would have altered the progression of disease in this case. However, the lack of clinical response to first-line therapy prompted clinicians to question whether the antibiotic might have been substandard, and analysis found the sample to contain less than half of the stated amount of antibiotic.
This case highlights the problem of poor quality medicines and can alert practitioners in Africa to consider the possibility that substandard or falsified ceftriaxone might be a cause of treatment failure in bacterial meningitis. Averting a global public health crisis attributed to low-quality medicines requires coordinated international and national efforts to identify and remove these products at all levels of distribution. Establishment of product standards and robust pharmacovigilance systems, in tandem with stronger criminal legislation, are important for ensuring that patients have access to quality medications (10) and for enforcing penalties for those who intentionally produce or sell substandard or falsified medicines. 
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Summary
What is already known on this topic?
Falsified and substandard medicines, particularly antimalarial and antiretroviral drugs, are a major threat to global public health, and have been detected in markets around the world. The scope of this problem across different drug classes, including antibiotics, has not been adequately characterized.
What is added by this report?
A case of fatal bacterial meningitis was possibly associated with administration of substandard ceftriaxone containing less than half of the stated active pharmaceutical ingredient. Substandard or falsified ceftriaxone might be a cause of treatment failure in bacterial meningitis in Africa.
What are the implications for public health practice?
The presence and use of substandard medicines, particularly antibiotics, is likely to contribute to treatment failures and emergence of drug resistance. It is important for public health practitioners to be aware of both the potential harms and the large scale of these medicines. National and international pharmacovigilance is important to prospectively identify poor quality medicines.
On December 18, this report was posted as an MMWR Early Release on the MMWR website (http://www.cdc.gov/mmwr).
The United States is experiencing an epidemic of drug overdose (poisoning) deaths. Since 2000, the rate of deaths from drug overdoses has increased 137%, including a 200% increase in the rate of overdose deaths involving opioids (opioid pain relievers and heroin). CDC analyzed recent multiple cause-of-death mortality data to examine current trends and characteristics of drug overdose deaths, including the types of opioids associated with drug overdose deaths. During 2014, a total of 47,055 drug overdose deaths occurred in the United States, representing a 1-year increase of 6.5%, from 13.8 per 100,000 persons in 2013 to 14.7 per 100,000 persons in 2014. The rate of drug overdose deaths increased significantly for both sexes, persons aged 25-44 years and ≥55 years, non-Hispanic whites and non-Hispanic blacks, and in the Northeastern, Midwestern, and Southern regions of the United States. Rates of opioid overdose deaths also increased significantly, from 7.9 per 100,000 in 2013 to 9.0 per 100,000 in 2014, a 14% increase. Historically, CDC has programmatically characterized all opioid pain reliever deaths (natural and semisynthetic opioids, methadone, and other synthetic opioids) as "prescription" opioid overdoses (1) . Between 2013 and 2014, the age-adjusted rate of death involving methadone remained unchanged; however, the age-adjusted rate of death involving natural and semisynthetic opioid pain relievers, heroin, and synthetic opioids, other than methadone (e.g., fentanyl) increased 9%, 26%, and 80%, respectively. The sharp increase in deaths involving synthetic opioids, other than methadone, in 2014 coincided with law enforcement reports of increased availability of illicitly manufactured fentanyl, a synthetic opioid; however, illicitly manufactured fentanyl cannot be distinguished from prescription fentanyl in death certificate data. These findings indicate that the opioid overdose epidemic is worsening. There is a need for continued action to prevent opioid abuse, dependence, and death, improve treatment capacity for opioid use disorders, and reduce the supply of illicit opioids, particularly heroin and illicit fentanyl.
The National Vital Statistics System multiple cause-of-death mortality files were used to identify drug overdose deaths.* Drug overdose deaths were classified using the International Classification of Disease, Tenth Revision (ICD-10), based on the ICD-10 underlying cause-of-death codes X40-44 (unintentional), X60-64 (suicide), X85 (homicide), or Y10-Y14 (undetermined intent) (2) . Among the deaths with drug overdose as the underlying cause, the type of opioid involved is indicated by the following ICD-10 multiple cause-of-death codes: opioids (T40.0, T40.1, T40.2, T40.3, T40.4, or T40.6); natural and semisynthetic opioids (T40.2); methadone (T40.3); synthetic opioids, other than methadone (T40.4); and heroin (T40.1). Some deaths involve more than one type of opioid; these deaths were included in the rates for each category (e.g., a death involving both a synthetic opioid and heroin would be included in the rates for synthetic opioid deaths and in the rates for heroin deaths). Age-adjusted death rates were calculated by applying age-specific death rates to the 2000 U.S standard population age distribution (3). Significance testing was based on the z-test at a significance level of 0.05.
During 2014, 47,055 drug overdose deaths occurred in the United States. Since 2000, the age-adjusted drug overdose death rate has more than doubled, from 6.2 per 100,000 persons in 2000 to 14.7 per 100,000 in 2014 (Figure 1 ). The overall number and rate of drug overdose deaths increased significantly from 2013 to 2014, with an additional 3,073 deaths occurring in 2014 (Table) , resulting in a 6.5% increase in the age-adjusted rate. From 2013 to 2014, statistically significant increases in drug overdose death rates were seen for both males and females, persons aged 25-34 years, 35-44 years, 55-64 years, and ≥65 years; non-Hispanic whites and nonHispanic blacks; and residents in the Northeast, Midwest and South Census Regions (Table) . In 2014, the five states with the highest rates of drug overdose deaths were West Virginia (35.5 deaths per 100,000), New Mexico (27.3), New Hampshire (26.2), Kentucky (24.7) and Ohio (24.6). † States with statistically significant increases in the rate of drug overdose deaths from 2013 to 2014 included Alabama, Georgia, Illinois, Indiana, Maine, Maryland, Massachusetts, Michigan, New Hampshire, New Mexico, North Dakota, Ohio, Pennsylvania, and Virginia.
In 2014, 61% (28,647, data not shown) of drug overdose deaths involved some type of opioid, including heroin. The age-adjusted rate of drug overdose deaths involving opioids increased significantly from 2000 to 2014, increasing 14% from 2013 (7.9 per 100,000) to 2014 (9.0) (Figure 1) . From 2013 to 2014, the largest increase in the rate of drug overdose deaths involved synthetic opioids, other than methadone (e.g., fentanyl and tramadol), which nearly doubled from 1.0 per 100,000 to 1.8 per 100,000 (Figure 2 ). Heroin overdose death rates increased by 26% from 2013 to 2014 and have more than tripled since 2010, from 1.0 per 100,000 in 2010 to 3.4 per 100,000 in 2014 (Figure 2 ). In 2014, the rate of drug overdose deaths involving natural and semisynthetic opioids (e.g., morphine, oxycodone, and hydrocodone), 3.8 per 100,000, was the highest among opioid overdose deaths, and increased 9% from 3.5 per 100,000 in 2013. The rate of drug overdose deaths involving methadone, a synthetic opioid classified separately from other synthetic opioids, was similar in 2013 and 2014.
Discussion
More persons died from drug overdoses in the United States in 2014 than during any previous year on record. From 2000 to 2014 nearly half a million persons in the United States have died from drug overdoses. In 2014, there were approximately one and a half times more drug overdose deaths in the United States than deaths from motor vehicle crashes (4). Opioids, primarily prescription pain relievers and heroin, are the main drugs associated with overdose deaths. In 2014, opioids were involved in 28,647 deaths, or 61% of all drug overdose deaths; the rate of opioid overdoses has tripled since 2000. The 2014 data demonstrate that the United States' opioid overdose epidemic includes two distinct but interrelated trends: a 15-year increase in overdose deaths involving prescription opioid pain relievers and a recent surge in illicit opioid overdose deaths, driven largely by heroin. Natural and semisynthetic opioids, which include the most commonly prescribed opioid pain relievers, oxycodone and hydrocodone, continue to be involved in more overdose deaths than any other opioid type. Although this category of opioid drug overdose death had declined in 2012 compared with 2011, and had held steady in 2013, there was a 9% increase in 2014.
Drug overdose deaths involving heroin continued to climb sharply, with heroin overdoses more than tripling in 4 years. This increase mirrors large increases in heroin use across the country (5) and has been shown to be closely tied to opioid pain reliever misuse and dependence. Past misuse of prescription opioids is the strongest risk factor for heroin initiation and use, specifically among persons who report past-year dependence or abuse (5) . The increased availability of heroin, combined with its relatively low price (compared with diverted prescription opioids) and high purity appear to be major drivers of the upward trend in heroin use and overdose (6) .
The rate of drug overdose deaths involving synthetic opioids nearly doubled between 2013 and 2014. This category includes both prescription synthetic opioids (e.g., fentanyl Deaths per 100,000 population .4, or T40.6. § Opioids include drugs such as morphine, oxycodone, hydrocodone, heroin, methadone, fentanyl, and tramadol. ¶ For each type of opioid, the multiple cause-of-death code was T40.1 for heroin, T40.2 for natural and semisynthetic opioids (e.g., oxycodone and hydrocodone), T40.3 for methadone, and T40.4 for synthetic opioids excluding methadone (e.g., fentanyl and tramadol). Deaths might involve more than one drug thus categories are not exclusive. and tramadol) and non-pharmaceutical fentanyl manufactured in illegal laboratories (illicit fentanyl). Toxicology tests used by coroners and medical examiners are unable to distinguish between prescription and illicit fentanyl. Based on reports from states and drug seizure data, however, a substantial portion of the increase in synthetic opioid deaths appears to be related to increased availability of illicit fentanyl (7), although this cannot be confirmed with mortality data. For example, five jurisdictions (Florida, Maryland, Maine, Ohio, and Philadelphia, Pennsylvania) that reported sharp increases in illicit fentanyl seizures, and screened persons who died from a suspected drug overdose for fentanyl, detected similarly sharp increases in fentanyl-related deaths (7). § Finally, illicit fentanyl is often combined with heroin or sold as heroin. Illicit fentanyl might be contributing to recent increases in drug overdose deaths involving heroin. Therefore, increases in illicit fentanyl-associated deaths might represent an emerging and troubling feature of the rise in illicit opioid overdoses that has been driven by heroin.
The findings in this report are subject to at least three limitations. First, several factors related to death investigation might affect estimates of death rates involving specific drugs. At autopsy, toxicological laboratory tests might be performed to determine the type of drugs present; however, the substances tested for and circumstances under which the tests are performed vary by jurisdiction. Second, in 2013 and 2014, 22% and 19% of drug overdose deaths, respectively, did not include information on the death certificate about the specific types of drugs involved. The percent of overdose deaths with specific drugs identified on the death certificate varies widely by state. Some of these deaths might have involved opioids. This increase in the reporting of specific drugs in 2014 might have contributed to some of the observed increases in drug overdose death rates involving different types of opioids from 2013 to 2014. Finally, some heroin deaths might be misclassified as morphine because morphine and heroin are metabolized similarly (8) , which might result in an underreporting of heroin overdose deaths.
To reverse the epidemic of opioid drug overdose deaths and prevent opioid-related morbidity, efforts to improve safer prescribing of prescription opioids must be intensified. Opioid pain reliever prescribing has quadrupled since 1999 and has increased in parallel with overdoses involving the most commonly used opioid pain relievers (1) . CDC has developed a draft guideline for the prescribing of opioids for chronic pain to address this need. ¶ In addition, efforts are needed to protect persons already dependent on opioids from overdose and other harms. This includes expanding access to and use of naloxone (a safe and effective antidote for all opioid-related overdoses)** and increasing access to medication-assisted treatment, in combination with behavioral therapies (9) . Efforts to ensure access to integrated prevention services, including access to syringe service programs when available, is also an important consideration to prevent the spread of hepatitis C virus and human immunodeficiency virus infections from injection drug use.
Public health agencies, medical examiners and coroners, and law enforcement agencies can work collaboratively to improve detection of outbreaks of drug overdose deaths involving illicit opioids (including heroin and illicit fentanyl) through improved investigation and testing as well as reporting and monitoring of specific drugs, and facilitate a rapid and effective response that can address this emerging threat to public health and safety (7) . Efforts are needed to distinguish the drugs contributing to overdoses to better understand this trend.
Summary
The rate for drug overdose deaths has increased approximately 140% since 2000, driven largely by opioid overdose deaths. After increasing since the 1990s, deaths involving the most commonly prescribed opioid pain relievers (i.e., natural and semisynthetic opioids) declined slightly in 2012 and remained steady in 2013, showing some signs of progress. Heroin overdose deaths have been sharply increasing since 2010.
What is added by this report?
Drug overdose deaths increased significantly from 2013 to 2014. Increases in opioid overdose deaths were the main factor in the increase in drug overdose deaths. The death rate from the most commonly prescribed opioid pain relievers (natural and semisynthetic opioids) increased 9%, the death rate from heroin increased 26%, and the death rate from synthetic opioids, a category that includes illicitly manufactured fentanyl and synthetic opioid pain relievers other than methadone, increased 80%. Nearly every aspect of the opioid overdose death epidemic worsened in 2014.
Efforts to encourage safer prescribing of opioid pain relievers should be strengthened. Other key prevention strategies include expanding availability and access to naloxone (an antidote for all opioid-related overdoses), increasing access to medication-assisted treatment in combination with behavioral therapies, and increasing access to syringe service programs to prevent the spread of hepatitis C virus infection and human immunodeficiency virus infections. Public health agencies, medical examiners and coroners, and law enforcement agencies can work collaboratively to improve detection of and response to outbreaks associated with drug overdoses related to illicit opioids. Group A Streptococcus (GAS) is the most common bacterial cause of pharyngitis, implicated in 20%-30% of pediatric and 5%-15% of adult health care visits for sore throat (1) . Along with the sudden onset of throat pain, GAS pharyngitis symptoms include fever, headache, and bilateral tender cervical lymphadenopathy (1, 2) . Accurate diagnosis and management of GAS pharyngitis is critical for limiting antibiotic overuse and preventing rheumatic fever (2) , but distinguishing between GAS and viral pharyngitis clinically is challenging (1) . Guidelines for diagnosis and management of GAS pharyngitis have been published by the Infectious Diseases Society of America (IDSA)* (1). IDSA recommends that patients with sore throat be tested for GAS to distinguish between GAS and viral pharyngitis; however, IDSA emphasizes the use of selective testing based on clinical symptoms and signs to avoid identifying GAS carriers rather than acute GAS infections (1). Therefore, testing for GAS usually is not recommended for the following: patients with sore throat and accompanying symptoms (e.g., cough, rhinorrhea) that strongly suggest a viral etiology; children aged <3 years, because acute rheumatic fever is extremely rare in this age group; and asymptomatic household contacts of patients with GAS pharyngitis (1). IDSA recommends penicillin or amoxicillin as the treatment of choice based on effectiveness and narrow spectrum of activity. To date, penicillin-resistant GAS has never been documented (1) .
Group
In March 2015, a rural urgent-care clinic serving a population of 5,000-7,000 reported a substantial increase in GAS pharyngitis infections since November 2014, with some infections nonresponsive to penicillin and amoxicillin to the Wyoming Department of Health (WDH). By March 2015, the clinic reported diagnosing up to 90 cases of GAS pharyngitis per week. WDH started an investigation to verify this potential GAS pharyngitis outbreak, assess clinic testing and treatment practices, and implement control measures. WDH reviewed a clinic-provided line list of 42 patients tested for GAS pharyngitis using rapid antigen detection tests (RADTs) during March 13-17 and two additional patients who had received diagnoses of GAS pharyngitis the previous week and returned with persistent symptoms. Patient characteristics stratified by age are provided (Table) .
The line list revealed nonadherence to IDSA guidelines in testing and treatment procedures. Ten of 34 (29%) patients aged ≥3 years who were tested for GAS reported no sore throat, the symptom that should prompt evaluation for GAS pharyngitis in patients aged ≥3 years (1) . Two of these 10 were asymptomatic adult contacts of patients with diagnosed GAS pharyngitis; both asymptomatic contacts had positive RADT results and were prescribed an antibiotic. Of the 24 tested patients aged ≥3 years with sore throat, 19 (79%) reported cough or rhinorrhea, symptoms that suggest a viral rather than bacterial etiology (1). Although diagnostic testing of patients aged <3 years is not routinely recommended, testing of symptomatic children who are household contacts of persons with laboratory-confirmed GAS pharyngitis can be considered (1) . Among the seven patients aged <3 years who were tested for GAS pharyngitis, five (71%) had GAS-positive family members indicated by shared surname included in the line list; however, all seven (100%) had cough, and five (71%) had rhinorrhea.
Four of six patients with negative RADT results received an antibiotic. The clinic practice was to send throat swabs from patients with negative RADTs to a commercial laboratory for back-up culture, but it is unknown whether the clinic obtained any GAS-positive throat cultures from RADT-negative patients. All patients who were administered an antibiotic received a cephalosporin, clindamycin, or amoxicillin-clavulanate rather than penicillin or amoxicillin as the initial antibiotic therapy. Three patients were prescribed a second course of an antibiotic because of symptoms persisting >48 hours after the start of initial therapy; data provided did not indicate whether they were retested for GAS.
Because of the high positivity rate (38 of 44; 86%) among RADTs performed, including eight of 10 positive test results among patients aged ≥3 years without sore throat, WDH requested that the clinic perform oropharyngeal cultures on patients with positive RADTs. The clinic reported that four throat cultures collected from RADT-positive patients simultaneously with the RADT throat swab had no GAS isolated; the number of cultures submitted is unknown. Based on these results, WDH recommended that the clinic review testing procedures with the RADT manufacturer. The clinic subsequently reported to WDH that staff members were interpreting certain RADT results later than the recommended maximum incubation time of 5 minutes, a practice that can result in false-positives, according to the manufacturer. WDH and CDC investigators reviewed IDSA guidelines for diagnosis and management of GAS pharyngitis with clinic practitioners. GAS cultured from throat swabs during subsequent weeks was confirmed to be uniformly sensitive to penicillin and amoxicillin. Subsequently, the number of RADT-positive GAS pharyngitis cases declined, and the clinic returned to using penicillin or amoxicillin as first-line therapy. Based on the available information, investigators determined that the clinic performed RADTs on patients unlikely to have GAS pharyngitis (e.g., no sore throat, or sore throat coincident with cough or rhinorrhea), which is inconsistent with IDSA guidelines. Possible reasons for RADT-positive results among these patients are GAS carriage (1) or RADT incubation periods exceeding manufacturer recommendations. Although RADTs are highly specific (3) and allow clinicians to make treatment decisions at the time of the patient visit, incorrect technique at the point of care can result in false-positives. As a result of these errors, patients likely to have viral illness were treated with antibiotics. The patients' failure to improve led to the assumption of bacterial resistance, which prompted use of broad-spectrum antibiotics as first-line therapy in subsequent patients. The clinic practitioners' recognition of their unusually high GAS incidence, request for assistance, and compliance with suggested interventions were critical in identifying and amending problematic practices.
Sore throat is one of the most common symptoms reported by outpatients (4, 5) , with viral infections responsible for the majority of cases (1) . Correct diagnosis and treatment of GAS pharyngitis prevents acute rheumatic fever, shortens illness duration, and reduces person-to-person spread (2); however, antibiotic overuse for sore throat is common among both children and adults (4, 5) . This can result in unnecessary side effects and promote development of antibiotic resistance. Clinics should take steps to ensure practitioner understanding of and adherence to published guidelines, and to promote the use of good laboratory practices, such as periodic evaluation of competency in testing procedures (6) . Outbreaks of hepatitis C virus (HCV) infections can occur among hemodialysis patients when recommended infection control practices are not followed ( On April 16, 2014, the Tennessee Department of Health observed infection control practices at the clinic. Clinic officials reported that no changes to infection control protocols at the dialysis clinic had been made from the time patient A was identified to this date of observation. The health department observers noted that no visible blood was present on any surfaces, sinks were easily accessible, staff hand hygiene was performed consistently, and gloves and other personal protective equipment were used appropriately. Individual patient stations were disinfected after the previous patient left the station, with a 1:100 diluted household bleach solution, and surfaces were allowed to dry completely between patients. Medications were prepared for each patient in a separate, clean medication room at the time of administration; no multidose medication vials were carried into patient care areas. Blood for glucose testing was drawn from dialysis access sites with a syringe and tested by a glucometer in the laboratory. The glucometer was adequately disinfected between uses. Monthly trainings in infection control had been consistently provided to all staff members before the outbreak was identified.
Sixty-two dialysis patients were being treated at the clinic at the time of the investigation; all were retested for HCV. Nine (15%) patients, including patient A, were HCV-infected; specimens from patient A and five other chronically infected dialysis patients were positive for HCV genotype 1a (Figure) , the remaining three were positive for genotype 1b. Genotype 1a is the most prevalent genotype in the United States (2). Patient B, who seroconverted in December 2010, had a history of injection drug use, which, at the time of diagnosis, was considered to be the source of exposure. Patient C was chronically infected and had tested positive for HCV upon admission at the dialysis clinic. Infection duration for all other HCV infected patients, including patient C, was unknown.
Quasispecies (HCV intra-genotype variants) analysis was performed from serum specimens collected from all nine patients found to be HCV positive. Patients A, B, and C were infected with genotype 1a; less than 5% nucleotide variation among intra-host HCV sequences was detected among the three patients, suggesting epidemiologic linkage of these infections (Figure) No specific event or practice was identified at the dialysis center that could have led to HCV transmission. However, the limited infection control practice observation time or unreported changes in practice between the transmission event and Tennessee Department of Health infection control observations might have affected these observations. The laboratory findings, the common station use, and the absence of other shared exposures support infection of patients A and B during dialysis at the clinic.
Following CDC recommendations (3) for HCV screening of dialysis patients by performing anti-HCV testing every 6 months and reporting new anti-HCV seroconversions (4) to local health departments are important practices for dialysis clinics. More rigorous HCV screening regimens, combined with timely reporting of seroconversions to public health officials, will facilitate investigation and infection control improvement recommendations to prevent future infections. Even a single reported case of acute HCV infection in a hemodialysis patient warrants health department investigation, because it might represent intra-facility transmission.
